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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero oOpaszoBanus (DOII COO), mpexacraBneHHBIX B DenepanibHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAaMMBbl, H OCHOBHBIX NOJOXKEHUH «CTpaTeruu pa3BUTHUA
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruy 0OyUeHHsI, BOCIIUTAHUS M Pa3BUTHS OOYJAIOIIUXCSl CPEACTBaMHU Y4eOHOTO MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHMEe, TIOJy4aeMO€ BBITYCKHMKaMu  oOlIe00pa3oBaTeIbHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
[IEHHOCTEH, TPHUCYIIUX TIIEJIOCTHONW CHUCTEME XHUMHUYECKOTO O00pa3oBaHUA. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHOH cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00YJaIOLINXCS HA YPOBHE CPEIHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PUKH HAyKd XUMHUH, €€
3HAa4EHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIUX
Lesed U MPUHLUIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUM HOBOW 0a3zbl MaTepualbHON KynbTypbl. OHa BHOCUT CBOM BKIJIaJ B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MIPUPObI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMsS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMs B3aUMOCBSA3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
AKHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XMMUs KaK HayKa CO3MJaTesbHas, KaKk Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEISIMH M NPUHIMIAMH CpeAHEro oouiero obpa3oBaHHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKHU3Hb COIIMYyMa,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyecKkast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
3HaHUW U3 OOIIEH XMMMM) U OpraHu4deckor Xxumuu. @opMUPOBAHUE NAHHOW CHCTEMBbl 3HAHUMN
Py M3YYCHUU TpeaMeTa OO0EeCIeuuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTOO0Opa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4e0HOTO Marepuayia U OOYCJIOBIIEHA HMCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUU Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKKe HAa YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEJICTABICHUM O CTPOCHHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MPEACTABICHUS O XUMUYECKOHN CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
M3y4YEHHBII Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs TEOPETUUECKHH Marepuan |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIETEOPETHUECKHX WU METOJIOJIOTHYSCKHUX TTO3HITHH,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEeSATeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBaXKEHHUS K IpOIEcCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHGOPMAIIMIO ¥ MPUMEHATH €€ JJIsl MOTOJHEHUS 3HAHUMN, pelleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUSI QUIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeXAy HOBBIMU (haKTaMU M TEOPETUUYECKUMH MPEIOCHUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B maHe pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIHMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITEIFHOCTH: pEIIeHHs MpoOiaeM, OUCKa, aHaIu3a 1
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX [UIsI NPUOOPETeHUS OMbITa MPAKTUYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpaxTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
HAa ypPOBHE cCpeaHero ooOmero oOpa3oBaHHs, TpPU  OMNPENCICHHH  COIEP)KATEIbHOM
XapaKTepUCTUKHU IeNIel H3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTHU
TPaJULIIMOHHO Tpu3HAéTcs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0Oiactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW MAEATEIIbHOCTH YeJOBeKa M KaK OIHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKM 3pEHUS TaKOW TMOAX0JI K
OTIPENICJICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMU LEISIMH M3Y4EHUsS NpenMmera «XuMus» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (opmupoBaHHME CHCTEMBl XUMHUYCCKHMX 3HAHWH KaKk BaXHEHIICH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKAT KIIFIOUEBBIC TTOHSTHS,
(yHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0OOIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHUTHE MPEJICTABICHUI O HAYYHBIX METO/aX IMO3HAHHS BEIIECTB U
XAUMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUs] YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SBIICHHUH, IMEIOIINX MECTO B TIPUPOJIC, B IPAKTUIECCKOM U
MMOBCETHEBHOM KW3HU,

® Da3BUTHE YMEHHHA U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJIEHUEM W
OOBSICHEHHEM XHMHUYECKOTO HKCIEPUMEHTa, COONIOACHUEM TIPaBHII 0Oe301acHOTO
00OpaleHus ¢ BEeCTBAMH.

Hapsiny c atuM, copepkarenbHas XxapaKTepHCTHKa LIeJiell U 3a7ad M3y4eHus NpeaMeTa B
MporpaMMe M0 XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUW XWMHH B OOJbIIEH
CTENEHH OTAAETCS NPEANOYTeHHE MPaKTUUYECKOW KOMIIOHEHTE CoJep:KaHus oOy4yeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeabHON  OpraHu3allvy,
BIIQJICIOIIET0 HE HAOOPOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSIMHU aKTUBHOTO MOJYYCHHsI 3HAHUN U NPUMEHEHUS UX B pealbHOU XKU3HU IJI PEUICHUS
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu M3ydeHMM IpeaMeTa «XHUMHUS» JOMUHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

e ananTanus oOOy4yalOUIUMXCAd K YCIOBUAM JHWHAMUYHO Pa3BUBAIOIIETOCS MHPA,
(hopMHpOBaHKE UHTEIUIEKTYAIIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caMO0Opa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSATEIBLHOMY IPUHATHUIO TPAMOTHBIX PEIIEHUI B KOHKPETHBIX
YKU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

e (opmupoBaHue y 0OYYArOMIMXCS KJIIOUEBBIX HABBIKOB (KIIOUYEBBIX KOMIIETECHIIUN),
MMEIOIUX YHUBEPCAIbHOE 3HAUCHUE JJISi PA3IUYHBIX BUJIOB ACATEIHHOCTHU: PEIICHUS
npobseM, TOMCKa, aHaiuW3a M 00paboTku uHGpOpMaAlMM, HEOOXOAUMBIX [UIs
pUOOPETEHUs OMbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE MECTO B TMO3HAHUU
XMMHUH, a TakXe s OLEHKU C MO3UIMHA JKOJIOTHYECKOM Oe30MacHOCTH XapakTepa
BIIMSIHMS BELIECTB M XMMMYECKHMX IPOILIECCOB Ha OPraHM3M YEJOBEKA U NPHUPOJHYIO
cpeay;

e pa3BUTHE TIO3HABATENBHBIX HHTEPECOB, MHTEUIEKTYallbHBIX UM  TBOPUYECKUX
crocoOHOCTEH O0y4aroIUXCsi: CIIOCOOHOCTH CaMOCTOSITENIbHO NPHOOpETaTh HOBBIE
3HaHUS MO0 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMH MOTPEOHOCTSAMH, MCIOJIb30BATH



COBpPEMEHHbIC WH(GOPMAIMOHHBIE TEXHOJOTHH sl MOWCKAa W aHaIW3a y4eOHOW
HayYHO-TIONYJISPHON HHPOPMAITUU XUMUIECKOTO COICP KAHMUS,
e (dopmupoBanue u paszBuTHe Yy OOYUYAIOMUXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOMIOMATeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HCO6XO[[I/IMI)I, B 4YaCTHOCTHU, IIpH IUIAHUPOBAHMKU W MPOBCACHHUHN XHUMHYCCKOI'O
IKCTIEPUMEHTA;
e BoclUTaHuE y oOyyaromuxcs yOeKJEHHOCTH B I'yMaHHCTHYECKOW HalpaBiICHHOCTU
XUMUHU, €€ BAKHOW pPOJM B pEIICHUH TJIOOANBHBIX MpoOJIeM paroHAIEHOTO
IIPUPOJOIIOJIB30BaHNSA, [IOIOJIHEHUS DJHEPreTUYECKUX pPECYPCOB M  COXpaHEHUSA
MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHOWICHHS K
NpHUPOJIE W CBOEMY 3I0POBBIO, a TaKkKe NPHUOOPETEHUS OMNBbITa HCIIOJIb30BAHUS
IMOJIYYCHHBIX 3HAaHUHU AJId TIPUHATUSA TPaMOTHBIX peIHCHI/II\/JI B CUTyalluAX, CBA3aHHLIX C
XUMHUYECCKUMMU SABJICHUSIMU.
B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID».

OOmiee 9nciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMMHHU, Ha 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 uvacoB: B 10 kiacce — 34 yaca (1 yac B Hexmento), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHNYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTUE M 3HAUYECHUE B MOIY4YECHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHUs opraHMueckux coequHenunit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COETUHEHUSIX — OJJUHAPHBIE U KPaTHbIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKClepUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BEIECTB M UX IPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB PU HarpeBaHuu (IJIaBjieHue, OOyrJIuBaHUuE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH Psll. DTUIEH U MPOMUIIEH — MPOCTEUIIINE
MPE/ICTaBUTENIN AJKEHOB: (PU3MUecKhe W XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALIMN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI PEeICTaBUTENb AIKUHOB: COCTaB, CTpOeHue, (pru3nuecKkue U XMMHUYECKUe CBOMCTBa
(peakuuy ruApUpOBaHUS, TaIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTYyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHM), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[IpupoanHbie UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHUE B
IIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOIyKThI €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, NPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WM POAYKTOB PEaKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHbie CBS3M MEXKIy MOJIEKyJIaMH CIIUPTOB. JlelCTBHE MeTaHOIa U 3TaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE cnupThl). JlelicTBUe Ha opraHu3M uenoBeka. lIpuMeHeHue riauuepuHa u
ATHIICHTJTUKOJISL.

@eHoNI: CTpOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XHUMHYECKAE CBOWCTBA (PEaKIMU OKHUCIICHHUS W BOCCTAHOBJICHUS, KAaYCCTBCHHBIC PEAKITUH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe H mnpuMeHeHHe. CTeapuHOBas W OJISMHOBAs KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICIIUX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus xupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
puUMeHeHue, ouonoruueckas poiib. otocunres. pykTo3a Kak U30MEp IITIOKO3BI.

Kpaxman u nesmonosa kak npupoanbsie noaumepbl. CTpoeHue kpaxmaia U LeJUTHOJIO3bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJIHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoja okcuaoMm wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJIOM), TPOBEICHUE MPAKTUUYECKOW paboThl: CBOWCTBA pacTBOpa YKCYCHOU
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMUHOKUCIOT. [TenTumpl.



benku kaxk mpUpoJHBIE BBICOKOMOJIEKYJISIpHBIE COeIUHEHHUs. [lepBuuHasi, BTOpHUYHAS U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalusi OEJIKOB IpPU HArpeBaHUU, LIBETHbHIE
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BbICOKOMOJIEKYIISIPHBIX COEIMHEHUI — MOJIMMEPHU3aLUs U MTOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MPH HM3ydeHUH opraHudeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO01ue ecTecTBEHHO-HAay4YHbIE MOHSATHS: SBJIECHHE, HaydHbI (akT, THIOTEe3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JO0, 00BEM, arperaTHOe COCTOSIHUE BEUIECTBA, (PU3NYECKUE BEIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE IOPOIbI, OJIE3HBIE HCKOTIAeMbIe, TOIUIMBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAI[MOHATBHOTO MUTAHUS, MOIOIIME CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XUMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUYeCcKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHas KOH(UTypaus aToMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepmoanueckoil CHCTEMBI XUMHYECKHX
aneMeHToB JI. 1. MenzneneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM IPOCTBIX U CII0KHBIX BEIIECTB
10 TpyNnam | rnepuojaM. 3HaueHHe NEPUOANUECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3UM (KOBaJEHTHas
HEMoJsIpHasl W TOJIApHAas, MOHHAs, MeTaljnueckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOU



XUMUYECKON CBsI3U (OOMEHHBIN M JIOHOPHO-aKIEeNTOpHBIN). Bonopoanas cBs3s. BajaeHTHOCTD.
DnexTpooTpuLaTenbHOCTh. CTeNeHb OKUCIEHN. FIOHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonsiTHe o aucnepcHbIX cucTtemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOPbL. MaccoBas 10415
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Kiaccupukanus XUMUYECKMX pPEaKkIUil B HEOPraHMYeCKOW H
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecHe. MDakTOpbl, BIUAIOIIME HA COCTOSHHE XMMHUYECKOTO DPABHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCHEpPUMEHTAIBHBIE METOJbI HM3yYeHHUs BEIIECTB M WX MPEBpAIICHUMN: JIEMOHCTpAIIHS
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
71a0b0paTOpHBIX OMBITOB (pa3jioKeHHe MEepOKCHIa BOJOPOAAa B MPHUCYTCTBHM KaTalu3aTopa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUN
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKHX PEAKLUNA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0COOEHHOCTH CTpoeHHS aTOMOB. DHU3MYECKHE CBOWCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUI0B, KUCIOPOACOACPKAIIUX KUCIOT, BOJIOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Mertamisl. Ionoxenue metaioB B lleproauyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. OcOOEHHOCTH CTPOEHHUS IIEKTPOHHBIX 000JI0UEK aTOMOB MeTaysioB. OOuue
¢uznueckue cBoiictBa MeTaiwioB. CIUlaBbl METANIOB. DIEKTPOXUMHYECKUN Pl HATPSDKEHUH
METaJJIOB.

XUMHUYECKHE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHUM, Kanuii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O6mue crocoObl MoMy4YeHHst MeTauioB. [IpruMeHeHne MeTaIoB B OBITY U TEXHHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJulekiu «MeTaibl M CIJIaBbl», 00pa3lloOB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoIeliCcTBHE TUIPOKCHAA ATIOMUHMS C PAaCTBOPAMH KHUCJIOT W IIEJIOYed, KauyeCTBEHHBIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacyéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIIUIEHHOTO TOJY4YCHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAKHEUIINE CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMUS U 3[I0pPOBbE YEJIOBEKA: MpPaBWJIA HMCIHOJIb30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 kyacce oCyIecTBIsACTCS Yyepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJu3,  CHHTE3,  KiaccUpHUKanus,  MEePUOAUYHOCTb,  HAOJIOAECHHE,  SKCIIEPHUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIeCTBa, GU3NYECKUE BEJIMYUHBI U €IMHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJLITyprHs, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
porpaMM CpeAaHero oOmiero oopazoBaHusl (JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.
B cootBeTcTBUM € CUCTEMHO-AEATEIBLHOCTHBIM IOJIXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJibTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:
® 0CO3HaHHME OOYYAIOIIMMUCS POCCUNUCKON IPakKIaHCKOM MJICHTUYHOCTH — TOTOBHOCTHU K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEJIEIICHHUIO;

e HaJgM4Me MOTHUBAIMH K 00Y4YEHMUIO;

e [IeJICHANpAaBICHHOE pPAa3BUTUE BHYTPEHHUX YOEKJIEHUN JIMYHOCTH Ha OCHOBE
KITFOUYEBBIX IIEHHOCTEN M HCTOPUYECKUX TPaIuIuii 0a30BOM HAYKU XMUMHH;

® TOTOBHOCTb M CIIOCOOHOCTH 00YYaroImuXcsi pyKOBOJCTBOBATHCS B CBOEH JI€ATEIBHOCTH
LIEHHOCTHO-CMBICJIIOBBIMM ~ yYCTAHOBKAaMHM,  MPHUCYIIMMH  IIEJIOCTHOM  CHUCTEME
XMMHUYECKOTO 00pa3oBaHus;

e HaJgM4Me MPAaBOCO3HAHMS HKOJIOTUYECKON KYIbTYpbl U CIIOCOOHOCTH CTaBUTH LENIU U
CTPOMTH )KU3HEHHBIEC TUIAHBI.
JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATEIBHOW JEATEJBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM M HJ€aJaMH POCCUICKOTro
IpaXXJaHCKOTO OOIIecTBa, NPUHATBIMH B OOIIECTBE HOPMAMU U NpaBUIAMU IOBEIEHMUS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOIO CTAHOBJICHUS
JMYHOCTHU O0YYarOLINXCSL.
JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M MPAKTHUUECKOW JEATeNbHOCTH OOyyaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YACTH:
1) rpaxIaHCKOro BOCIIMTAHUA:
® OCO3HaHMs OOy4yaroIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX IIpaB M 00s3aHHOCTEH,
YBa)KEHHsI K 3aKOHY U IIPAaBONOPSIKY;

® [IPEJCTaBICHUS O COLMAIBHBIX HOpPMax M IMpaBHJIaX MEXJINYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHUBE;

® TOTOBHOCTH K COBMECTHOW TBOPYECKON JAEATEIIBHOCTH IpPU CO3/IaHUM Y4eOHBIX
MIPOEKTOB, PEUICHUN Y4eOHBIX M IO3HABATEIbHBIX 33724, BBHIIOJIHEHUH XUMHYECKUX
9KCIEPUMEHTOB;
® CrocoOHOCTH MOHMMAaTh W NPUHMMATh MOTHBBI, HaMEpPEHUs, JOTUKY U apryMEHThI
JPYruX OpU aHaJU3€e pa3IMyHbIX BUJOB y4eOHOM NeSATeNbHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

® IIEHHOCTHOI'O OTHOLIEHHUS K MCTOPUYECKOMY M HAaydyHOMY HacJIEAUI0 OTE€YECTBEHHOMN
XUMUH;



YBaKEHHSI K TPOLIECCY TBOPYECTBA B 00JACTU TEOPUU U MPAKTHUECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUSA TOrO, YTO JOCTHIXKEHMS HAyKM €CTb pEe3yJbTaT JUIMTEIbHBIX
HaOIIOIeHUH, KPOMOTIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TpYyAa
YYEHBIX U IPAKTUKOB;

MHTEpeca M II03HABATEIbHBIX MOTHBOB B IIOJIyYCHHH H IIOCIIECIYIOIIEM AaHAINA3E
MHGOPMAIINHU O TIEPEOBBIX JOCTHKEHHUIX COBPEMEHHON OTECUECTBEHHON XHUMHUU;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA:

HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O ITOBEACHM,

CIIOCOOHOCTH OLCHMBATb CHUTyalllMH, CBA3aHHBIC C XHUMHWYCCKHMMU ABJICHUAMU, H
INpUHUMATb OCO3HAHHBIC PCHICHHA, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBLIC
HOPMBI 1 HICHHOCTH,

TOTOBHOCTH OILICHHMBAaTh CBOE IMOBEICHHUE M IOCTYIIKH CBOHX TOBapI/IHIeﬁ C HOSI/IHI/II\/'I
HPAaBCTBCHHBIX U MMPABOBBIX HOPM U OCO3HAHHC HOCJ'ICI[CTBI/Iﬁ OTHUX MMOCTYIIKOB;

4) popMupOBaHMS KYJIbTYPHI 310POBbS:

MMOHMMAaHMs [IEHHOCTEH 370pOBOTO M 0Oe30macHOro oOpasza >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DHU3MYECKOMY M ICUXUYECKOMY
3JI0POBBIO;

cOOJTIO/IEHUST TIPAaBIJI OE30TIACHOTO OOPAIIECHHS ¢ BEIIECTBAMH B OBITY, TIOBCEAHEBHOM
JKU3HU U B TPYJIOBOU J€ATEIBHOCTH;

IIOHUMAaHHUA LIOCHHOCTU HpaBI/I.]'I I/IH)II/IBI/IJIyaHBHOFO U KOJUJICKTUBHOTO 6e3OHaCHOFO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TIOCJICJCTBHIA Y HETIPHUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS aTKOTOJIS,
HapKOTHUKOB, KypeHUs1);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B Yy4eOHO-UCCIICIOBATEILCKON JIeATEIbHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUIAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEHICHUM TMPAKTHYSCKUX 3a7ad COIMAIbHOM
HAIPaBJICHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

HMHTEpeca K MPaKTHYECKOMY M3YYCHHIO Mpodeccrii pa3IiyHOro poja, B TOM YHCJIC Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBKCHHUS K TPYY, JIOASIM TPYyJa M pe3yJibTaTaM TPYI0BOH JIeATSIBHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HHIMBUAYAJILHOW TPACKTOPHH OOpa30BaHMUS,
Oyaymed npodeccud W peaiau3anuyd COOCTBEHHBIX KH3HCHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XHMMHH, HHTEPECOB M IOTPEOHOCTEH
0O0IIIeCTBA;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHMS:

9KOJIOTHYECKHU  IIeJIeCOO0pa3HOro  OTHOUIEHUS K MpUpoae, Kak HCTOYHUKY
CYILECTBOBAHUS KU3HU HA 3eMJIE;

MOHUMAaHHUS  TJI00aJbHOTO  XapakTepa  AOKOJIOTHUECKHUX  MpOoOIeM,  BIMSHUA
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE PUPOJIHON U COLIMAIBHON CPEAbL;
OCO3HAHHS HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTIKEHUN XUMHH JUIsL pEIICHUs
BOIIPOCOB PALMOHAIBHOTO PUPOIOIIOIH30BAHNUS;

AKTUBHOTO HETIPUATHUS JACUCTBUHN, TPUHOCAILIUX BPEA OKPYXKAIOLIEH MPUPOJIHON cpee,
YMEHHUSI ~ TPOTHO3UPOBATh  HEOJArONMpUATHBIE  JKOJOTUYECKHE  TOCIEACTBUS
MpeANPUHIMAEMBIX JEHCTBUI U IPeIOTBPAIATh UX;



HaJIM4Yusl Pa3BUTOrO HKOJOTUYECKOTO MBIIUIEHUS, IKOJOTUYECKOW KYIbTYpbI, OIbITA
NESITEIbBHOCTH 3KOJOTMYECKON HalpaBJIE€HHOCTH, YMEHUSI PYKOBOJICTBOBAaTHCS MMM B
[I03HABATEIbHON, KOMMYHMKAaTUBHOM M COLMAIbHOM IIPAKTUKE, CIHOCOOHOCTH H
YMEHUS aKTHBHO TPOTHUBOCTOSITh UICOJIOTHN XeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

C(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOILIECTBEHHOW MTPaKTUKU;

MIOHUMAaHMs clelu(UKU XMMHUM KaK HayKH, OCO3HaHHs €€ poiu B (HOpMHUpPOBAHHUU
palMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LEJIOCTHOIO NPEACTaBIECHUS 00
OKpPY)KaIOIllEM MHUpE KaK O €JUHCTBE IPUPOJIbl M YEJIOBEKA, B NO3HAHUM IPUPOTHBIX
3aKOHOMEPHOCTEHN U pPelIeHnu IpobieM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;
yOEKIEHHOCTU B 0COOON 3HAUMMOCTH XMMHHU JIJIsl COBPEMEHHOM IUBWIM3ALMU: B €€
FYMaHUCTUYECKOW HANpaBICHHOCTH M Ba)XHOM pOJM B CO3JAaHUM HOBOW 0a3bl
MaTepUAIBbHON KYJIbTYPhl, PELIEHUU TIJOOANbHBIX MPOOJIEM YCTOWYMBOTO DPA3BUTHS
YEJIOBEUECTBA —  CHIPHEBOM, HOHEPre€TUYECKOW, MHILEBOM M  3KOJOTMYECKOM
0€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, OOECIEUEHUH YCIOBHM YCIEIHOTO TpyAa U
9KOJIOTMYECKH KOM(OPTHOM KU3HU KaXKIOTO WieHa OOIIeCcTBa;

€CTECTBEHHO-HAYyYHOM TIpaMOTHOCTU: TOHHMAaHUS CYIIHOCTH METOJOB IO3HaHMS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIydyaeMmble
3HAHMS JJISl aHaJIN3a U OOBSICHEHUS SIBICHUN OKPYKAIOLIEr0 MUpa U MPOUCXOSIINX B
HEM HM3MEHEHM, yMeHus JaeiaTb OOOCHOBAHHBIE 3aKIIIOUEHHUS Ha OCHOBE HAyYHBIX
(haKkTOB M UMEIOIIMXCS TaHHBIX C IIEJbIO MMOJIy4YeHUsI JOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEbHO MCIIOJIb30BaTh XMMHMUYECKHWE 3HAHUS JUISl PEIIeHUs
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYaLUsX;

VHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON JAESTEIBHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HENPEPHIBHOMY O0pa30BaHUIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY IOJyYEHUIO HOBBIX 3HAHUU [0 XMMHUU B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSIM Tpylda B pa3IMYHBIX cdepax MNpodhecCHOHATBHOM
NESATENbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTaHpeI{MeTHHe pe3yJIbTaTbl OCBOCHUSA yqe6H0r0 mpeamMeTa «XUMHS» Ha YpOBHE
Cp€aHero O6H.I€FO O6pa30BaHI/I$I BKJIFOYAIOT:

3HaYMMble U1 (HOPMUPOBAHUS MUPOBO33PEHUS 00YYAOLIMXCS MEKIUCLUUIUIMHAPHBIE
(MexxnpeqMeTHble) OOLIeHayyHble IOHATHUS, OTPaXKAloIIKME IEJIOCTHOCTh HAyYHOU
KapTUHBl MHUpPa M ClHeUU(UKY METOJOB IMO3HAHMSA, HMCIIOJb3YEMbIX B €CTECTBEHHBIX
Haykax (Mmarepusi, BEIIEeCTBO, SHEPTrus, sBJICHUE, MpPOIecC, CUCTeMa, HaydyHbI (aKT,
MPUHLMUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIeJ0BaHHEe, HAOIIO/IEHUE,
U3MEpEeHne, SKCIEPUMEHT U JIpyTue);

yHUBEpcajJbHble  y4yeOHble  JeiicTBUs  (NO3HABATENbHbIE, KOMMYHUKATHBHBIE,
peryasTuBHbIE), oOecnieunBaromue GopMUpPOBaHUE (YHKIIMOHAIBHON IPaMOTHOCTH U
COLIMAIBHOM KOMIIETEHIIMH 00yYaromuxcs;



CIIOCOOHOCTh  OOYYAIOMIMXCS HUCIOJIb30BaTh OCBOCHHBIC  MEXIMCIUILIHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC YUeOHBIE ICHCTBUS B TIO3HABATEIBHON
U COLIMAIIBHOM ITPAKTHUKE.

MetanpeaMeTHbie pe3yabTaThl OTPAXAIOT OBJIAJICHHEC YHUBEPCATBHBIMH Y4COHBIMH
[M03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYIISITUBHBIMU JEHCTBUSAMMU.

OByaieHHe YHMBEPCAIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH 1€l CTBUSIMU:
1) 6a30Bble JJOTHYECKHUE e CTBHS:

CaMOCTOSTENIEHO (OPMYIIMPOBATh M aKTYyaJHU3UPOBaTh NpoOJIeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEICIIATh IENH JISATSIIBHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHKCHHUSI,
COOTHOCHTD PEIYIIbTAThI ACATCIbHOCTH C IOCTABJICHHBIMU LCJISIMU

HCII0JIb30BAaTh IMpU OCBOCHUH 3HaHUHU HpI/IéMLI JIOTUYCCKOT'O MBIIUJICHUA — BBIACIISATH
XapaKTCPHBIC IMPHU3HAKH HOHATHI H YCTaHaBJIMBaTb WX B3aMMOCBA3b, HCIIOJIb30BAThH
COOTBCTCTBYIOIIMEC MMOHATHA OJIA 00BACHEHUS OTACIBHBIX q)aKTOB u ﬂBHeHHﬁ;
BI)I6I/IpaTB OCHOBAaHUA W KPUTCpUH IJId KHaCCI/I(bI/IKaHI/II/I BCUICCTB U XUMHUYCCKHUX
peaKumii;

YCTaHABJIIMBATb NPUUINHHO-CICACTBEHHBIC CBA3H MCKIY N3YUaACMbBIMU ABJICHUAMMU,
CTpPOUTH JIOTMYECKUE pacCyKIeHUs (MHAYKTUBHBIE, JEAyKTHBHbBIE, IO AaHAJOTHUH),
BBIABJIATE 3aKOHOMCPHOCTH W IMPOTHBOPEUMA B PACCMATPUBACMBIX ABJICHUAX,
(hopMyIUpPOBATh BBIBOJIBI U 3aKIFOYCHHS;

NPUMEHSITh B TMpollecce IMO3HAHUS, HCIOJb3yeMble B XUMHUU CHMBOJUYECKHE
(3HaKOBbIE) MOJENH, MPEOOpPa30BHIBATH MOJIENbHBIE NMPEACTABICHUS — XUMHUYECKHI
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas GpopMysia, ypaBHCHHUE XUMHYECKON PEaKIuu —
IpU pEUIeHUH Y4eOHBIX TO3HABATENbHBIX W MPAKTHUYECKUX 3a7ady, NPUMEHSThH
Ha3BaHHbIE MOJICJIbHBIE TNPEACTABICHUS AJIsl BBISBICHHSI XapaKTEPHBIX IMPU3HAKOB
M3Y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIH.

2) 6a30BbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIaJIETh OCHOBAMH METOJ0B HAyYHOI'O TTO3HAHMS BEILIECTB U XUMHYECKUX PEAKIIN;
dbopMyaupoOBaTh IENM W 3aJa4d HMCCIEIOBAHUS, HCIOJb30BaTh TOCTABICHHBIE H
CaMOCTOSTENBHO CHOPMYITMPOBAHHBIC BOIIPOCH! B KA4eCTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI 11 (POPMHUPOBAHUS THUIIOTE3BI 1O MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

BJIaJIETh HABBIKAMHM CAMOCTOSITEJIBHOIO IJIJAHUPOBAHUS M MPOBEACHUS YYEHHUUECKUX
SKCIIEPUMEHTOB, COBEpIICHCTBOBATH yMEHHUs HAOMIOJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIBHO TPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OO0OOIICHUS H
BBIBOJIbI OTHOCHUTEJIBHO JOCTOBEPHOCTH pE3YJIbTATOB MCCIECIOBAHMS, COCTABISAThH
000CHOBaHHBIN OTUYET O MPOJIeTIaHHON paboTe;

MpHOOpPETaTh OMBIT YYEHUYECKOW HCCIeOBAaTeNbCKONM M MPOEKTHOM N1eATENbHOCTH,
MPOSIBIIATh CMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITETHbHOMY TOHMCKY METOJIOB
peLIEeHUs TPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMUYHbBIX METOAO0B ITIO3HAHUSL.

3) pabora ¢ nngopmanmeii:

OpPUCHTHPOBATHCA B PaA3JIMYHBIX HCTOYHHUKAX I/IH(I)OpMaI_II/II/I (Hay‘IHO'HOHy.TIHpHaH
JIUTEpaTypa XUMHUYICCKOTO COACPIKAHUS, CIIPABOYHBIC HOCO6I/I$I, peCypChl I/IHTepHCTa),
AHAJIIU3UPOBATH I/IH(I)OpMaI_II/IIO Pa3JINYHBIX BUOOB U q)OpM MMpEACTaBJICHUSA, KDUTHUYCCKU
OLICHMBATh €€ AOCTOBCPHOCTHL U HETIPOTHUBOPCUUBOCTD,



(GbopMynHMpOBaTh 3ampoChl U MPUMEHSATHh PA3IMYHBIE METOJbI NMPHU TOUCKE M OTOOpE
nHpopMany, HeOOXOMMO [T BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPEACIEHHOTO THIIA;
pUOOPETaTh OMBIT UCIOJIBF30BAHUS HH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHUI
U Pa3JIMYHBIX [IOUCKOBBIX CUCTEM,;

CaMOCTOSITEIbHO BBIOMpPATh ONTHMAJIbHYIO (OopMy TMpencTaBieHuss WHGOpPMAIUU
(cxemsl, rpaduku, IUArpaMMBbl, TAOJIHIIBI, PUCYHKH U JPYTHE);

WCTIOJb30BaTh HAYYHBIM S3bIK B KAueCTBE CPENCTBA NpU pPadOTE C XUMHUYECKOU
uHpOpMaIHel: TPUMEHATh MEKIPEIMETHbIC (PU3MUECKIEe U MaTeMaTHYeCKHe) 3HAKU
Y CUMBOJIBI, (hopMyIibl, a0OpeBHATYphl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEICTBA HATJISIAHOCTH.

OeBJaaaenue YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMUA e CTBUAMM:

3a/1aBaTh BOINPOCHKI TIO CYIIECTBY OOCYKJaeMOW TeMbl B XOJ€ JHajiora W/Wiu
JTUCKYCCHUH, BBICKA3bIBaTh UJCH, (GOPMYIUPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C  TMpE3EHTAllMed  pe3yJbTaTOB  IO3HABATEIBHON  JIESITEILHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIBHO WMJIM COBMECTHO CO CBEPCTHHKAMHU TPH BBHITIOJHEHUU
XUMHUYECKOTO HKCIIEPUMEHTA, TPAKTUYECKON pabOTHl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaTn3aluu y9eOHOTo TpoeKTa U (POPMyIUpPOBATH BBIBOJBI IO
pe3ynbpTaTaM MPOBEIEHHBIX HWCCIIENOBAHUIN IyTEM COTJIACOBAHMS TO3HMIIMA B XOJE
00cyxeHrsI 1 0OMEeHa MHCHUSIMHU.

OBiageHHe YHMBePCAJIbHBIMH PeryJsITUBHBIMH 1€ICTBUAMM:

CaMOCTOSITEIIEHO TUTAHUPOBATh U OCYIIECTBISITH CBOIO TTO3HABATEIBHYIO JCSITEITHHOCTD,
ompenensss e€ I[eIW W 3aJa4d, KOHTPOJMPOBaTH M TO Mepe HEeO0OXOAMMOCTH
KOPPEKTHPOBATh IMpeIIaracMblii aJlTOPUTM JCWCTBUH TIPU BBITIOJHCHUU YYeOHBIX U
HCCIe0BATEIbCKUX 3a/1a4, BRIOUpaTh Hanbosee 3pPEeKTUBHBINA CIIOCOO MX PEIICHUS C
y4ETOM TIOTYYEHHS] HOBBIX 3HAHHI O BEIIECTBAX U XUMHUYECKHX PEaAKIUIX;
OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JICATEIILHOCTH Ha OCHOBE CaMOaHallu3a H
CaMOOIICHKH.

INPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

Hpe,[[MeTHLIe pPE3YyJIbTaTbl OCBOCHUS KypCa ((Opl" AHUYCCKAA XUMMA» OTPAKaAIOT:

C(OPMHUPOBAHHOCTh IPEJCTABICHUM O XMMUYECKOH COCTaBIIAIOLICH €CTeCTBEHHO-
HAay4yHOM KapTHHbBl MHpA, pOJM XUMHUM B IIO3HAHUU SBICHUM IPUPOIBI, B
(GOpMHUPOBAaHMM  MBIIUIEHUS M KYJIbTYpbl JHUYHOCTH, €€ (DYHKIMOHAIbHON
I'PaMOTHOCTH, HEOOXOIUMOMN Ul pelIeHUs MPAKTUYECKUX 3a7ady U SKOJOTMYECKH
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/10pPOBBIO U MPUPOJIHON Cpesie;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHWM, KOTOpas BKIIIOYAET: OCHOBOIIOJIArarolIue
MOHATUS (XMMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHas 000J0YKa aToma, MOJIEKyJa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHUYECKasl CBs3b, CTPYKTYpHas (opmyia
(pa3BépHyTass M COKpami€HHas), MOJIb, MOJIIpPHAs Macca, MOJSIPHBIH O00BEM,
YIJIEpOIHBIN CcKeneT, (YHKUMOHAJIbHAs TpyINma, paguKall, H30MEepus, H30MEpHI,
TOMOJIOTUYECKUM Psil, TOMOJIOTH, YIJIE€BOAOPOAbI, KHUCIOPOX MU a30TCOAEpIKalUe



COEIMHEHUS, MOHOMEp, IIOJIUMEP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSPHbIE
COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpHsI CTPOEHMSI OpraHMYeckux BemecTB A. M.
BytiiepoBa, 3ak0OH COXpaHEHHUS MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKHIM
S3bIK  XUMHHM; MHPOBO33PEHUYECKME 3HAHUS, JIEKAllUE B OCHOBE IIOHUMaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOTHYECKHE CBEICHHUS O
CBOMCTBaX, COCTaBe, I[IOJIyYeHUHM U OE30MaCHOM HCIIOJIb30BAHUU BAKHEWUIINX
OpPraHUYeCcKUX BEUIECTB B OBITY M MPAKTUYECKON JIEATEIILHOCTH YEIOBEKA;
COPMHUPOBAHHOCTh ~ YMEHHH  BBIABIATH  XapakTepHbIE  TNPU3HAKK  TOHATHH,
yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IIOHSTHUS IPU
ONMCAHUU COCTaBa, CTPOCHUS U MIPEBPALLEHUI OPraHUUYEeCKUX COECIMHEHMI;
cOpPMHUPOBAHHOCTh ~ YMEHHMM  MCNOJb30BaThb XUMHUYECKYIO  CHUMBOJIMKY  JJIs
COCTAaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaii€HHOI) dopMyn
OpraHMYECKUX BEIIECTB M ypaBHEHUI XMMHUYECKUX pEakUUd, U3rOTaBIUBaTh MOJEIN
MOJIEKYJl ~OPraHMYECKMX BEIIEeCTB s WUIIOCTpallMM HX XUMHYECKOrOo U
MIPOCTPAHCTBEHHOTO CTPOCHMS;

chOpMHUPOBAHHOCTh, ~ YMEHMH  yCTaHaBIMBaThb  MPUHAAJICKHOCTh  HU3YYEHHBIX
OpraHMYECKUX BEIIECTB 0 X COCTABY U CTPOEHUIO K OMPEeIEHHOMY KilacCy/TpyIie
cOoeMHEHUN  (YrJieBOJOpOJAbI, KHCIOpOJA U  a30TCOAEp)Kalllue  COEAUHEHMS,
BBICOKOMOJIEKYJISIPHBIE COEJUHEHMsI), JaBaTb WM Ha3BaHUS II0 CUCTEMAaTUYEeCKOil
nomernkinarype (IUPAC), a taxke NpUBOAWTH TPUBHAIBHBIC HA3BAHUS OTICITHHBIX
OpraHMYECKUX BEUIECTB (ITHJIEH, NMPOIMMIIEH, AaleTHJIEH, STHJICHIIUKOJb, TJIULEPHH,
¢denon, dopmanpaerun, ameraabAeTH, MypaBbHHas KHUCJIOTA, YKCYCHas KHCIIOTa,
OJICMHOBasl KUCJOTa, CTeapuHOBAas KHUCJIOTa, TJIIOKO3a, (pyKTO3a, Kpaxmail,
LIEJUTION03a, TJIUIHH);

c(OpPMUPOBAHHOCTh YMEHUS OMPEAENATh BUIbl XMMHUYECKOW CBS3M B OPraHUYECKHX
COCTMHECHUSX (OJMHAPHBIC U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHUSI IPUMEHSTH IMOJIOKEHUSI TEOPUU CTPOCHUS OPraHUYECKUX
BemecTB A. M. BytnepoBa misi oObsiICHEHHsS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT HX
COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PUIUYECKHE U
XMMHYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH Pa3INYHBIX KIACCOB OPraHUYECKUX
BEIECTB (MeTaH, 3TaH, ITUJICH, IPONUJICH, alleTWieH, OyTaaueH-1,3, metunoyraaueH-
1,3, O6eH307, METaHOJ, 3TAaHOJ, STUJICHIJIMKOIb, TIMIEPUH, (EHON, aleTaabIeru,
MypaBbUHAs U YKCYCHasi KHUCJOTHI, TJIOKO3a, Kpaxmal, LEeJUII0JI03a, aMUHOYKCYCHAs
KHCIIOTa), WIIIOCTPUPOBATh T'E€HETHUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHUSIMH
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMH C UCMOJIB30BAHUEM CTPYKTYPHBIX POPMYIT;
c(OpPMUPOBAHHOCTh YMEHHSI XapaKTE€PU30BaTh MCTOUYHUKH YTIIEBOJOPOJHOTO CHIPbS
(HedTe, mPHUPOIHBIA Ta3, Yrojib), CIOCOOBI HX MepepadOTKM U MPAKTUYECKOEe
IIpUMEHEHHE IPOAYKTOB MepepadoTKH;

Cc(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYMCICHUS N0 XUMHUYECKUM YpaBHEHUSIM
(Maccel, 00bEMa, KOJMYECTBA HMCXOJHOIO BEUIECTBA WM TNPOJYKTAa peakiuu IO
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOAHBIX BEIIECTB WU
MPOJYKTOB PEAKIMN);

c(OPMHUPOBAHHOCTh YMEHMH BJIAJETh CHUCTEMOW 3HAHMHA 00 OCHOBHBIX MeETOJax
HAy4YHOTO IO3HAHUS, UCIIOJIb3YEMBIX B XMMHUH IIPU U3YYEHHUH BELIECTB U XUMUYECKUX
ABIICHUH (HaOJIOeHUEe, U3MEpPEHHEe, SKCIEPUMEHT, MOJEIHPOBAHUE), UCIOJIb30BATh



CHUCTEMHbIE XUMHUYECKUE 3HAHUS JJI MPUHATUS PEHICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIOIATh MPaBUIa MOJH30BAHUS XHMHUECKON MOCYI0N
u 1abopaTopHBIM 00OpYIOBAaHMEM, a TaKKe IMpaBuia OOpamleHHs C BEIIECTBAMH B
COOTBETCTBUU C WHCTPYKIUSIMH TI0 BBITIOJHCHHUIO JAOOPATOPHBIX XHMUYECKUX
OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUTAHUPOBATh M BBITIOJHATH XUMHUYECKUN IKCIEPHUMEHT
(mpeBpallieHrsi OpPraHWYecKUX BEHIECTB NPHU HArpEeBaHUU, IOJYYCHHE STUJICHA U
M3Y4YE€HHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIIMU OPraHUUECKUX BEIIECTB, IEHATYpaLlUs
OENIKOB IPU HarpeBaHHUM, LIBETHbIE pEaKUUU OEJIKOB) B COOTBETCTBUHU C IMPAaBUIAMHU
TEXHUKH 0€30MacHOCTHM IMpH oOpallleHHH ¢ BellecTBaMU M JabopaTOpPHBIM
000py/IOBaHUEM, MNPEICTABIATH PE3yIbTaThl XMMHUYECKOIO SKCIEpPUMEHTa B (opme
3aMMCH YPAaBHEHHI COOTBETCTBYIOIIUX PEAKIIUNA M (POPMYIMPOBATH BHIBOIBI HA OCHOBE
3TUX PE3yIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XUMHYECKYIO WH(OpMaIHio,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHHUKOB (CpeacTBa MaccoBoil nHGopmanuu, uTepHeT u
JPYTHX);

c(OpMHUPOBAHHOCTh YMEHUN COOJIOATh MpaBMiIa 3KOJOTHYECKH IEeIeco00pa3Horo
MOBEACHUS B OBITY U TPYJAOBOH I€ATEIHHOCTH B IIENIIX COXPAHEHUS! CBOETO 370POBbSI U
OKpY)Karollel MPUPOTHOM Cpelbl, OCO3HABaTh OIMACHOCTh BO3/ICHCTBUSA Ha KUBbIC
OpraHU3Mbl ONPENEIEHHBIX OpPraHMYECKUX BEIIECTB, MOHHMMAas CMBICH MOKa3aTels
[TJIK, mosicHsITh Ha IpUMEpax CIOCOObI YMEHBIIIEHUS U MPEOTBPAIICHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUI 00yJaromMXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMH 37I0POBbSI: YMEHUE IPUMEHSITh
3HaHMUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHMS BEIIECTB U XUMHUYECKUX
SIBIICHUIA;

JUIA CHENbIX M CIa0OBHAALIIUMX OOYYaloOIIUXCs: yYMEHUE HCIO0JIb30BaTh pelibepHo-
TOYCUHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu xumudeckux Gopmys.

11 KJIACC
IIpenmetHble pe3ynbTaThl OCBOEHHMs Kypca «OOwmas W HeopraHW4yecKas XUMUs
OTpaXkaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O XHMHUYECKOM COCTaBIAIONIEH €CTECTBEHHO-
HAay4yHOM KapTHHBI MHpPa, pOJM XUMHUM B TIO3HAHUU SBICHUM TPUPOJBL, B
GbOopMHUpPOBAaHMM  MBIIUICHUS U KYJAbTYPbl JUYHOCTH, €€ (YHKIIMOHAIbHOU
IPaMOTHOCTH, HEOOXOTUMOM MJisi pEeHIeHHs] MPAKTUYEeCKUX 3aJad U IKOJOTUYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 37J0POBBIO U MPUPOTHON CPEIE;

BJIaJICHUE CHCTEMOM XMMHYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIOJIArarolIue
MOHATHS (XMMHYECKHH DJIEMEHT, aToM, HM30TOM, S-, P-, d- 3JeKTpOHHBIE OpOHTAIH
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTB,
ANEKTPOOTPULATENBHOCTb, CTENEHb OKHCIICHMs, XMMHUYECKass CBS3b (KOBaJEHTHas,
WOHHAs, MeTaJTM4ecKas, BOJOPOJHAs), KpHCTAJUIMYECKash  pemeTKa, THUIIbI
XUMHUYECKUX PEAKUUN, PaCTBOP, MEKTPOJUTHI, HEIIEKTPOJUTHI, IIIEKTPOIUTHIECKAS
JUCCOIMAIMsA, OKHUCIHUTENlb, BOCCTAHOBUTENIb, CKOPOCTh XUMHUYECKOW pEaKluH,
XMMHYECKOE pABHOBECHE); TEOPUM H 3aKOHBI (TEOpUS  OIJICKTPOIUTUUYECKOM
quccolanuu, nepuoanueckuit 3akon /. M. MenzaeneeBa, 3aK0OH COXpaHEHHUS MacChl



BEILIECTB, 3aKOH COXPAHEHUSI U MPEBPAIICHHUS dHEPIUU MPU XUMHUYECKUX PEAKIMIX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XMMHUH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallre B OCHOBE NMOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBJICHHM,
(akToNOrMYeCKHe CBEACHHUS O CBOWCTBAaX, COCTaBe, NOMYyYCHHUH U 0O€30MacHOM
WCIIOJIb30BAHUM BAXXHEWIIMX HEOPraHMYECKUX BEIIECTB B OBITY W MPAKTHUYECKOM
JIEATEIIbHOCTH YEJIOBEKA;

cOPMHUPOBAHHOCTh ~ YMCHHM  BBISBIISATh  XapaKTEPHBIE  TPU3HAKH  MOHSATHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIUE TMOHATUS TPHU
OTIMCAaHUU HEOPTraHWYECKUX BEIIECTB U UX MPEBPAICHUI;

cOPMHUPOBAHHOCTh ~ YMCHHM  HCIIOJIB30BaTh  XUMHYECKYIO  CHUMBOJIMKY ISt
cocTaBjeHuss  (QOopMysn  BEMIECTB U YpPaBHEHUM  XMMHUYECKHX  pEaKIIui,
cucrematnueckyto HomeHknatypy (IUPAC) um TpuBHanbHBIE Ha3BaHUS OTICIBHBIX
HEOPraHMYECKHUX BEIIECTB (yrapHbIil ra3, YIJIEKHCIbINA Ta3, aMMUAaK, ranié¢Has U3BeCTb,
HerariéHasi U3BECTh, MUThEBAs COJA, MUPUT U IPYTHUE);

chOpMUPOBAaHHOCTh YMEHHH ONPENEsATh BAJICHTHOCTb U CTENEHb OKHCIICHHS
XUMHUYECKUX JIEMEHTOB B COCIMHEHUAX PA3TMYHOTO COCTaBa, BUJl XUMHUYECKOU CBSI3U
(koBaJieHTHasl, WOHHAsA, METAJUIMYECKas, BOJOPOJHAs) B COCAWHEHHUSAX, THII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BEIIEeCTBA (aTOMHAas, MOJICKYJIsipHas,
WOHHAs, METAITMYECKas), XapaKTep Cpeabl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COCAUHCHUM;

chOopMUPOBAHHOCTh YMEHHUH YCTaHABIWBATh MPUHAICKHOCTh HEOPTraHUYECKUX
BEIIECTB TI0 UX COCTaBy K OIpeAeiI€HHOMY KIIAcCy/TpyIIe COeIuHEHUH (IIpOoCThIe
BEIIECTBA — METAJUIbl U HEMETaJlIbl, OKCHJbI, OCHOBAHHS, KUCIOTHI, aM(OTEepHBIE
TUAPOKCHIBI, COJIN);

c(hOopMUPOBAaHHOCTh YMEHHMI pacCKphIBaTh CMBICI Mepuoaudeckoro 3akona J[. .
MenzeneeBa M JI€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKIINU;

cOpMUPOBAHHOCTh YMEHUN XapaKTepU30BATh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 5JIeMeHTOB 1—4 mnepuonoB Ilepuomnyeckoil CUCTEMBI XUMHUYECKHUX
anementoB JI. M. MenneneeBa, HCHOJb3ysS TMOHITUS «S-, P-, O-3JI€KTpOHHBIE
opOUTANINY», «IHEPreTUYECKUE YPOBHU», OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHHUS
CBOWCTB XUMHYECKHUX OJIIEMEHTOB U HUX COEIMHEHUH [0 NepuojaM M rpynnam
Ilepuoanueckoit cuctemMbl xuMu4eckux 3meMeHToB J[. 1. Menneneesa;
cOpMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOWMCTBA  HEOPraHMYECKHUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,  IOATBEPKAAThH
CYILLIECTBOBAaHUE TEHETHMYECKOW CBSI3M MEXJYy HEOPraHMYECKUMHU BEIIECTBAMHU C
MIOMOIIIBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCH(PHUIIMPOBATH XUMUUECKHUE PEAKIIUU MO Pa3TUIHBIM
MpHU3HAKaM (YUCIY U COCTaBy pearrpyrollnX BEIIECTB, TEIIIOBOMY d(PEeKTy peakiuu,
W3MEHEHHUIO CTEMEeHeW OKUCICHHS JIIEMEHTOB, OOpPaTUMOCTH PEaKIHH, Y4aCTHIO
KaTajan3aTopa);

c(OpPMUPOBAHHOCTh YMEHUU COCTABISITH YPAaBHEHHS PEAKIMI pPa3NIUYHBIX THUIIOB,
TOJIHBIE ¥ COKpAalEHHBbIE YPAaBHEHHUS peaklnii HOHHOTO OOMEHa, YYUTHIBas YCIOBHS,
MIPU KOTOPBIX 3TU PEAKLUUU UIYT JO KOHIIA;



c(OPMHUPOBAHHOCTh YMEHHU MPOBOIUTH PEAKIUH, MOATBEPIKIAIONINE KAaueCTBEHHBIN
COCTaB Pa3JIMYHbIX HEOPraHMYECKUX BELIECTB, PACIIO3HABATH OIIBITHBIM ITYTEM HOHBI,
MPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
c(hOpMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CYILLIHOCTh OKHCIIMUTEBHO -
BOCCTaHOBHUTEJIBHBIX PEAKIIUH TOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHca dTHUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUH OOBSCHATH 3aBUCIMOCTH CKOPOCTH XUMHYECKOH peaKIuu
OT Ppa3TUYHBIX (PAKTOPOB; XapaKTEp CMEIICHUS XHUMHUYECKOTO pPaBHOBECHUS B
3aBMCHUMOCTH OT BHeIIHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHUPOBAHHOCTh YMCHHI XapaKTePHU30BaTh XUMUYCCKHE IPOIIECCHI, JICKAIINE B
OCHOBE TIPOMBIIUICHHOTO TOJY4€HUSI CEPHOM KHUCIOTHI, aMMHAKa, a TaKXKe
chOpMUPOBAHHOCTh  MpEACTaBICHUNH 00 OoOmMX  HAyYHBIX TOPUHIUIAX U
AKOJIOTUYECKHUX MPOOIeMax XUMHUUECKOTO MPOU3BO/ICTBA;

c(hOopMUPOBAaHHOCTh YMEHHMI TPOBOJUTH BBIUUCICHUS C HUCIOJIB30BAHUEM TOHSTHS
«MaccoBasi JI0Jsi BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHWW Ta30B IpHU
XUMUYECKUX PEAKIMAX, MacChl BEIIECTBA WM O00bEMA Ta30B 1O H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0bEMY OJIHOTO W3 YYaCTBYIOIIUX B PEAKIIUH
BEIIIECTB, TEIUIOBOTO 3(deKTa peakiuid Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, MPEBPAILECHUS U COXPAHEHUS SHEPTUH;

chopMUPOBAaHHOCTh YMEHHI COOJIIOIaTh TIPaBUIIa MOJIb30BAHUS XUMHUUECKOW TTOCYI0M
u 1abopaTOpHBIM 000PYIOBAaHHEM, a TaK)Ke IpaBWjIa OOpAIEHUS C BEIMIECTBAMHU B
COOTBETCTBUU C MHCTPYKLUUSAMH IO BBINOJHEHUIO JaOOPATOPHBIX XUMHUYECKHX
OTIBITOB;

c(OpMUPOBAHHOCTh YMEHHI IUIAHUPOBATh M BBIMOJHATH XMUMHUYECKUN SKCIEPUMEHT
(paznokeHue mepoKcHaa BOJOPOAA B TPUCYTCTBUU KaTajau3aTopa, OIpeleieHHe
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOTO WHJMKATOPA, BIIHMSHHUE
pa3nu4HbIX (AKTOPOB HA CKOPOCTh XMMHYECKON peakluu, peakluu HOHHOro oOMeHa,
KaueCTBEHHbIE peakUuu Ha cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HAa KAaTHOH
aMMOHHUS, pEIIEHUE OJKCIEPUMEHTAJIbHBIX 3a7ady 1o TeMaM «MeTtamwie»y
«Hemeramnel») B COOTBETCTBUHU C IIPABUIIAMU TEXHUKH 0€30MACHOCTHU MPH 0OpaIlieHUH
C BellecTBaMH U J1a0OpaTOPHBIM O0OPYJOBaHHEM, TMPEACTABIATh PE3YJIbTAThI
XMUMHUYECKOTO SKCIIEpUMEHTa B JopMe 3alUCH YPAaBHEHUN COOTBETCTBYIOIINUX PEaKIIHii
1 (OpMyIUpPOBATh BHIBOJBI HA OCHOBE STUX PE3yIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUHN KPUTUYECKH aHAIU3UPOBATh XUMUUYECKYIO HH(POPMALIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeICTBa MacCOBOM KOMMYyHUKaluu, MIHTepHET
H IPYTHX);

chOpMUPOBAHHOCTh YMEHUN COONIONATh MpaBWJIa SKOJOTHYECKH IeIeco00pa3HOro
MOBEACHUS B OBITY M TPYAOBOH IEATEIHHOCTH B IIENISAX COXPAHEHUS CBOETO 370POBbS U
OKpY)Karollel MPUPOJHOM Cpenbl, OCO3HABAaTh OIIACHOCTb BO3JCHCTBUS HA IKUBBIE
OpraHU3Mbl ONPECIEHHBIX BEIIECTB, NOHMMAas cMbica nokaszarens [1/IK, noscHsaTe Ha
MpuUMepax CrnocoObl YMEHBIICHHUS] U MPEAOTBpAIICHUs UX BPEIHOTO BO3JEHCTBHUS HA
OPraHu3M 4YeJIOBEKA;

TUT O0yYaroIIMXCSl ¢ OTPAHUYCHHBIMU BO3MOKHOCTSMH 37I0POBbSI: YMEHUE IPUMEHSTh
3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUS BEHIECTB U XUMHUYECKUX
SIBJICHU;



e JUIg ClenblX U CIa0OBUAAIIMX OOYJaroOUIMXCs: YMEHHE HCIIOJIb30BAaTh pesIbe(HO-
TOUYeUHYI0 cucteMy o6o3nauenuit JI. bpaits g 3anucu xumudeckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIEe pecypchl
padoTsbI padoThI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
[Ipeamer opraHn4ecKoi XUMHH. bubnuoreka nudposoro
11 Teopus cTpoeHHsI OpraHu4eCcKUX 3 00pa30BaTEIILHOTO KOHTEHTA.
coequnenuii A. M. bByrieposa https://lesson.edu.ru/
Hroro mo pazueny 3
Paspnen 2. Yriesogopoabl
bubnuoteka nudpororo
[IpenenbHbIE YTI€BOAOPOAB —
2.1 2 00pa3oBaTEIHPHOTO KOHTEHTA.
aJIKaHbI
https://lesson.edu.ru/
bubnuoteka nudpororo
00pa30BaTEILHOTO KOHTEHTA.
HermpenensHble yrieBoa0poIbL: https:/lesson.edu.iw/
2.2 P I POJRL 6 0,5 (20 Mun) | IHTepaKTUBHBIC MPAKTUICCKUE H
QJIKeHbI, JIKa/IMEHBI, AJTKIHBI
nabopaTopHbIe PabOTHI.
https://content.edsoo.ru/lab/subject/5/
bubnuoreka nudposoro
2.3 ApoMaTudecKkue yrieBoaopoasl 2 00pa30BaTeIbHOTO KOHTEHTA.
https://lesson.edu.ru/
[IpupoiHBIE HICTOUHUKHU bubnuoreka nudposoro
2.4 PHPOL 3 1 (40 mum) wp

YTJIEBOJOPOIOB U UX MepepadoTka

06pa30BaTeJ'IBHOI‘O KOHTCHTA.



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/

https://lesson.edu.ru/

Wroro mo pazueny 13

Pa3znen 3. Kucinopoaconep:xaiue opranudeckue coeInHeHHsI

3.1 Cruptel. @enomn 3

bubnmoreka udpoBoro
00pa3oBaTeNIbHOIO KOHTEHTA.
https://lesson.edu.ru/

Anbnerunpl. KapOboHoBble

bubnuoteka nudpororo
00pa3oBaTEeNIHLHOTO KOHTEHTA.
https://lesson.edu.ru/

3.2 7 0,5 (20 muR)

KUCTOThI. Cl0KHBIE 2PUPBI HHTepakTHBHBIE IPAKTUYECKUE U
nabopaTopHbIe PabOTHI.
https://content.edsoo.ru/lab/subject/5/
bubnuoTeka nudpororo

3.3 VYrieBoab 3 1 (40 mun) 00pa3oBaTEIHPHOTO KOHTEHTA.
https://lesson.edu.ru/
Hroro mo pazgeny 13

Pasznen 4. A3oTcoaeprkaiye opraHnyeckue coeIuHeHus

bubnuoTeka nudposoro
00pa30BaTEeILHOTO KOHTCHTA.
https://lesson.edu.ru/

4.1 AMUHBI. AMUHOKHUCIIOTHI. bejku 3
HHTepakTUBHBIC IPAKTHYECKUE U
nabopaTopHbIC PaOOTHI.
https://content.edsoo.ru/lab/subject/5/
Utoro mo pazneny 3

Paspnen 5. BoicokoMoJIeKyIsIpHbI€ COeIMHEHUA

5.1 IInacrmaccel. Kayuykn. Bonokna 2

bubnuoreka nudpoBoro



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/

00pa3oBaTEeNIbHOIO KOHTEHTA.
https://lesson.edu.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34

2 (80 mun)

2

(40 mun)



https://lesson.edu.ru/

TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIIACC
KounyecTBo yacoB
HaumeHoBaHue pa3aeioB u JuekTpoHHble (1U¢poBbIE)
Ne i/ Konrtpoiasbubie | IlpakTHyeckue
TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U bubnuoteka nudpororo
11 [lepuoauueckas cucrema 3 00pa30BaTEIILHOTO KOHTEHTA.
XUMHYeCKuX 3aementoB J1. U. https://lesson.edu.ru/
MenneneeBa
bubnuoteka nudpororo
CrpoeHue BelecTna.

12 Mioroo6pasie BelecTs 4 00pa3oBaTEIbHOTO KOHTEHTA.
https://lesson.edu.ru/
bubnuoteka nudpororo
00pa3oBaTeIHPHOTO KOHTEHTA.

1.3 XHUMUUECKUE PEAKIIMU 6 0,5 (20 mun) 0,5 (20 mun) https:/lesson.edu.iw/
HuTepakTuBHBIE TPAKTHYECKUE U
nabopaTopHbIe PabOTHI.
https://content.edsoo.ru/lab/subject/5/

Utoro no pazneny 13

Paznen 2. Heoprannyeckasi XuMusi
bubnmoreka nudpoBoro
00pa30BaTENbHOTO KOHTEHTA.

2.1 Mertanmisl 6 0,5 (20 mun) | https://lesson.edu.ru/
HHuTepakTUBHBIC TPAKTUYECKUE U
nabopaTopHbIe pabOTHI.



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/

https://content.edsoo.ru/lab/subject/5/

bubnmoreka udpoBoro
00pa3oBaTeNIbHOIO KOHTEHTA.
https://lesson.edu.ru/

2.2 Hemeranmsl 9 1 (40 mun) 0,5 (20 mun)
HHTepakTUBHBIE IPAKTUYECKUE U
nabopaTopHbie pabOTHI.
https://content.edsoo.ru/lab/subject/5/
bubnuoteka nudpororo
CBs13b HEOPraHUYECKUX U
2.3 O emee 2 00pa3oBaTENIHLHOTO KOHTEHTA.
IT'aHUYCCKHUX B TB
p - https://lesson.edu.ru/
Hroro no pazneny 17
Pazgea 3. Xumus v :KU3Hb
bubnuoteka nudposoro
3.1 XUMHUS ¥ )KU3HB 4 00pa3oBaTeIHPHOTO KOHTEHTA.
https://lesson.edu.ru/
Hroro mo pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10
- 34 2 (60 mun) 3 (60 mun)

I[TPOTPAMME
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https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://lesson.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KoJsnyecTBo 4yacoB
Ne [ara DJIeKTpOHHbIe N poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero H3y4eHusi | oOpa3zoBaTejbHBbIE PeCypChl
padoThI padoTsbI
[Ipeamer oprannveckoin bubnuoreka nudposoro
1 XUMHH, €€ BO3HUKHOBCHHE, 1 00pa3oBaTENIHLHOTO KOHTEHTA.
pa3BUTHE U 3HAUCHHE https://lesson.edu.ru/
Teopus crpoeHus
. bubanorexa nudposoro
OpPraHWYECKUX COCTMHCHUN bp
2 A ME . 1 00pa3oBaTEIHLHOTO KOHTEHTA.
. M. byrneposa, eé
OCHOBHHYZ H:ﬂom’eHm https://lesson.edu.ru/
[IpencraBnenue o
Kiaccudukanuu
OPraHUYECKHUX BEIIECTB. bubnuoreka nudpororo
3 Howmenknarypa 1 00pa3oBaTEIHPHOTO KOHTEHTA.
(cucTemarnyeckas) https://lesson.edu.ru/
TPUBHUAJIbHbIC HA3BAaHUS
OpraHUYECKUX BEILEeCTB
bubnuoreka nudpoBoro
AJIKaHBI: COCTaB U CTPOCHUE, Pp
4 . 1 00pa3oBaTEeIPHOTO KOHTCHTA.
TOMOJIOTHUECKUU Psifl
P https://lesson.edu.ru/
MertaH 1 3TaH — bubnuoTeka nudposoro
5 MPOCTEHIIINE TPEICTABUTENN 1 00pa30BaTENLHOTO KOHTEHTA.
aITKaHOB https://lesson.edu.ru/
5 AJKEHBI: COCTaB U CTPOCHUE, 1 bubnuoreka nudpoBoro
CBOICTBa 00pa30BaTENIbHOTO KOHTEHTA.



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

https://lesson.edu.ru/

OTUJEH U IPOIUIIEH —

bubnuoreka udpoBoro

7 MIPOCTEHIIINE TTPEICTABUTEIIN 00pa30BaTEIILHOTO KOHTEHTA.
AJIKCHOB https://lesson.edu.ru/
bubnmoreka nudpoBoro
00pa3oBaTENIHLHOIO KOHTEHTA.
IpakTuyeckas padora Ne 1. https://lesson.edu.ru/
8 «[Tonyyenue sTuiieHa U 0,5 (20 mMun) NHTEepakTUBHBIE TPAKTUYECKHUE U
M3Yy4YEHUE €ro CBOUCTBY nabopaTopHbIe pabOTHI.
https://content.edsoo.ru/lab/subject/5/
Anxammnensl. byranuen-1,3 u
T ’ bubnuoTeka nudposoro
MeTuioyraauen-1,3.
9 00pa30BaTENEHOTO KOHTEHTA.
[TosydeHre CHHTETUYECKOTO
https://lesson.edu.ru/
KaydyKa W Pe3HHBI
AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHUS, bubnuoteka nudpororo
10 TOMOJIOTHYECKHH PSII. 00pa3oBaTEeIbHOTO KOHTCHTA.
AIeTHIIEH — TPOCTEHIINI https://lesson.edu.ru/
MPEJCTaBUTEINb ATKHHOB
bubnuoTeka nudposoro
Bbruunciienus o ypaBHEHUIO
11 . 00pa3oBaTEeIPHOTO KOHTCHTA.
XUMUYECKON peaKIuu
P https://lesson.edu.ru/
bubnmoreka mudppoBoro
ApeHbl: OEH30J1 U TOTYOJI. Pp
12 00pa3oBaTEeIPHOTO KOHTCHTA.
TOKCUYHOCTH apeHOB
https://lesson.edu.ru/
I'enetnueckas cBs3b bubnuoreka nudpoBoro
13 yTIEBOIOPOIOB, 00pa3oBaTENbHOTO KOHTEHTA.

MMpHUHAJICKAIIUX K

https://lesson.edu.ru/



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

pa3IMYHBIM KJlaccam

[IpupoaHbIE HCTOYHUKHU
YTJIEBOJOPOIOB: MPUPOIHBII

bubnmoreka nudpoBoro

14 ra3 u noIyTHble HePTIHbIE 00pa30BaTEIILHOTO KOHTEHTA.
rasbl, He()Th ¥ MPOIYKTHI €& https://lesson.edu.ru/
nepepadboTKu
[IpupoHbIE HCTOYHUKHU
YIJIEBOJIOPOJIOB: IIPUPOIHBIN bubnuoreka nudposoro

15 ra3 u NomnyTHble HePTIHbIE 00pa30BaTEILHOTO KOHTEHTA.
rasbl, He()Th ¥ MPOJAYKTHI €€ https://lesson.edu.ru/
nepepadoTKu

bubnuoTeka nudpororo
KonTtpoJubHnas padora no
16 v 1 (40 mun) 00pa3oBaTEeIHPHOTO KOHTEHTA.
azneny «YTIeBOIOPOIbI»
P Y P https://lesson.edu.ru/
[IpenenbHbIe OHOATOMHBIE bubnuoteka nudpororo

17 CIIUPTHI: METAHOJ M 3TAHOJ. 00pa3oBaTEIHPHOTO KOHTCHTA.

Bogoposanas cBsi3b https://lesson.edu.ru/
bubnuoTeka nudpoBoro
MHoroaToMHBbIE CITUPTHI:

18 00pa3oBaTEIPHOIO KOHTCHTA.

STUJICHTJIUKOJIb U TIULEPUH
https://lesson.edu.ru/
@DeHOoJI: CTPOCHHE MOJIEKYJIBI, bubnuoreka nudpoBoro

19 (br3UYEeCKre U XUMHUYECKUE 00pa3oBaTEeIPHOIO KOHTCHTA.

CBOMCTBA, TPUMEHCHHE https://lesson.edu.ru/
bubnuoreka nudpoBoro
Anbnerunsl: popMaibaerua Pp

20 A 00pa30BaTENILHOTO KOHTEHTA.

U aleTanbJeru. AleToH
https://lesson.edu.ru/
21 OAHOOCHOBHEIE TpeiebHBIC bubnuoreka nudpoBoro

Kap6OHOBLIC KHUCJIOTBI:

06pa30BaTeJ'IBHOI‘O KOHTCHTA.



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

MYpPaBbUHAs U YKCYCHas

https://lesson.edu.ru/

IIpakTnueckas padora Ne 2.

bubnmoreka udpoBoro
00pa3oBaTEeNILHOIO KOHTEHTA.
https://lesson.edu.ru/

22 «CBoiicTBa pacTBOpa 0,5(20 mun) WHTepakTUBHBIE IPAKTUYECKUE U
YKCYCHOM KHCIIOTBI» nabopaTopHbie pabOTHI.
https://content.edsoo.ru/lab/subject/5/
CreapuHOBast U 0JIEMHOBAs bubnuoreka nudposoro
23 KHCJIOTBI, KaK MPeICTaBUTENN 00pa30BaTENILHOTO KOHTEHTA.
BBICIIMX KaPOOHOBBIX KHCIIOT https://lesson.edu.ru/
MpbIa KaK COJM BBICIINX bubnuoTeka nudpororo
24 KapOOHOBBIX KUCIIOT, UX 00pa30BaTEILHOTO KOHTEHTA.
MoloIIee AeiicTBIE https://lesson.edu.ru/
CrnoxHble 3(hUpBI KaKk
Pup bubnuoTeka nudposoro
MIPOU3BO/IHbIE KAPOOHOBBIX
25 00pa3oBaTEIHPHOTO KOHTEHTA.
KHUCTOT. ['MIpOIN3 CII0KHBIX
https://lesson.edu.ru/
a¢upoB
Kupsl: runponms, bubnuoreka nudposoro
26 MIpUMEHEeHHEe, OHOIorHYecKas 00pa30BaTEIILHOTO KOHTEHTA.
POJIb JKUPOB https://lesson.edu.ru/
YrneBompl: cOCTaB,
Kiaccuukanus. bubnuoreka nudposoro
27 Bakneiime npeacraBuTeny: 00pa30BaTEIbHOTO KOHTEHTA.
TIII0K03a, GpyKTO3a, https://lesson.edu.ru/
caxapo3sa
bubnmoreka nudpoBoro
Kpaxman u 1enrono3a kak
28 00pa3oBaTeIbHOr0 KOHTEHTA.

MPUPOAHBIC ITOJIUMCPBI

https://lesson.edu.ru/



https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

KonTpoabHas padora 1o
P P bubnmoreka udpoBoro
azjen
29 pK Y 1 1 (40 mun) 00pa30BaTEIILHOTO KOHTEHTA.
«Kucmopoaconepxaniue
P P https://lesson.edu.ru/
OpPraHHYECKUE COCTUHEHIS
bubnuoteka uudpororo
AMUHBI: METHJIAMUH U Pp
30 1 00pa30BaTEIbHOTO KOHTEHTA.
AHWJIHH
https://lesson.edu.ru/
bubnuoteka nudposoro
AMUHOKHUCIOTHI KaK
00pa3oBaTENIHLHOTO KOHTEHTA.
am(poTepHbIe OpraHUYECKHe
https://lesson.edu.ru/
31 COEMHEHNS, X 1
WHTepakTHBHBIC IPAKTHYECKUE U
OMOJIOTUYECKOE 3HAUCHHUE.
nmabopaTopHbIe PabOTHI.
ITenTuaer .
https://content.edsoo.ru/lab/subject/5/
benku xak nmpupoaHbIe bubnuoreka nudpororo
32 BBICOKOMOJICKYJISIPHBIE 1 00pa3oBaTEIHPHOTO KOHTEHTA.
COCTMHEHHS https://lesson.edu.ru/
OcCHOBHBIE IOHATHUS XUMHUH bubnuoTeka nudpororo
33 BBICOKOMOJICKYJISIPHBIX 1 00pa3oBaTeIbHOIO KOHTCHTA.
COCIIMHCHUI https://lesson.edu.ru/
OcHOBHBIE METO/IbI CHHTE3a
bubnuoreka nudposoro
BBICOKOMOJIEKYJISIPHBIX
34 B 1 00pa3oBaTEIPHOIO KOHTCHTA.
coenunenuil. [Imactmaccsl,
https://lesson.edu.ru/
Kay4yKHd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB
- 34 2 (80 muH) 2 (40 muH)

I10 ITPOT'PAMME



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

11 KVIACC

KoaudecTBO 4acoB

Ne [ara DJIeKTpOHHbIe LU poBbIe
n/n Tewa ypoxa Bcero Konrpoabupie  Hpakrireckue HU3y4eHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoTsbI

XUMHUYECKUH DIIEMEHT. ATOM. bubnuoteka nudpororo
DneKTpoHHass KOHPUTypaiust 1 00pa3oBaTeILHOTO KOHTEHTA.
aTOMOB https://lesson.edu.ru/
[Tepuonnueckuii 3aKOH U bubnuoteka nudpororo
[lepuoauueckas cucrema 00pa3oBaTEIbHOTO KOHTEHTA.
XUMHYeCKuX 3aementoB J1. U. 1 https://lesson.edu.ru/
MeHnneneeBa, UX CBSA3b C
COBPEMEHHOU Teopuen
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MECHEHUS bubnuoTeka nudposoro
CBOMCTB XUMUYECKUX 00pa30BaTEILHOTO KOHTEHTA.
3JIEMEHTOB Y UX COCAUHEHUMN https://lesson.edu.ru/
0 TpyIIaM M Mepuoiam.
3HaueHue MepruoInYecKOro 1
3aKOHA U CUCTEMBbI
XUMHUYECKUX dj1emMenToB .M.
MenzeneeBa B pa3BUTHH
HayKH
CrtpoeHue BemiecTa. bubnuoreka nudposoro
XuMuyeckas CBsi3b, €€ BUJIbI; 00pa30BaTEIbHOTO KOHTEHTA.

4 MeXaHU3MbI 00pa30BaHUs 1 https://lesson.edu.ru/
KOBaJICHTHOM CBSI3H.
Bopoponnas cBs3b

5 BanentHocTs. 1 bubnuoreka udpoBoro



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

DIEeKTPOOTPULIATEIIEHOCTb.
CrerneHb OKUCIICHHUS.
BemecTBa MOJIEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

00pa3oBaTeIbHOTO KOHTEHTA.
https://lesson.edu.ru/

[TonaTHe 0 AUCTIEPCHBIX
cucreMax. MctuaHsle n

bubnmoreka nudpoBoro
00pa3oBaTeIbHOIO KOHTEHTA.
https://lesson.edu.ru/

6 KOJUTIOUJTHBIE PACTBOPEI.
MaccoBast 1013 BEIICCTBA B WHTepakTHBHBIE TPAKTHYECKUE U
nabopaTopHbIe PabOTHI.
pacTtBope .
https://content.edsoo.ru/lab/subject/5/
Knaccudukanus n bubnuoreka nudposoro
HOMEHKJIaTypa 00pa30BaTeILHOTO KOHTEHTA.
7 HEOPraHUIeCKUX https://lesson.edu.ru/
coequHenui. I eneTuueckas
CBSI3b HEOPraHUYECKHUX
BEIIECTB, PA3JIUNYHBIX KJIACCOB
Knaccudukanus xuMmuaecknx bubnuoTeka nudpororo
peakuuii B HEOPraHu4uecKou u 00pa30BaTEILHOTO KOHTEHTA.
OpraHU4eCcKON XMMHH. 3aKOH https://lesson.edu.ru/
8 COXPaHEHHUS MacChl BELIECTB;
3aKOH COXpaHEeHHUS U
MIpEeBPALIEHUS SHEPTUU TTPH
XUMHYECKUX PEaKIIHIX
CKOpoCTb peakIui. bubnuoreka nudpoBoro
9 OO0paTumbie peaxIuu. 00pa30BaTEIbHOTO KOHTEHTA.
XUMHYECKOE PAaBHOBECHE https://lesson.edu.ru/
IIpakTHyeckas padora Ne 1. NHTepakTUBHBIE TPAKTUYECKUE U
10 «BnusiHHEE pa3nuuHBIX 0,5 (20 mun) nabopaTopHbIe pabOTBHI.

(hakTOpOB Ha CKOPOCTH

https://content.edsoo.ru/lab/subject/5/



https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/

XUMHUUYECKON PEAKIIUN»

DNEeKTPOIUTHYECKAs
nuccormanud. Ilonsrue o
BOJIOPOAHOM MoKa3atese (pH)

bubnmoreka nudpoBoro
00pa3oBaTEeNIHLHOIO KOHTEHTA.
https://lesson.edu.ru/

11 pacTBopa. Peakunyu HOHHOTO

oBMena. Tuaponis HuTepakTUBHBIC IPAKTHYECKUE U
nabopaTopHbIe PabOTHI.
opramHecki 1 https://content.edsoo.ru/lab/subject/5/
HEOPraHWYECKUX BEIIECTB
bubnuoteka nudpororo

OxucIUTeNHHO- 00pa30BaTEILHOTO KOHTEHTA.

12 BOCCTAHOBHTEJIbHBIC PEAKIIUH. https://lesson.edu.ru/
[TonsiTre 06 anexTponnse HHuTepakTHBHBIC IPAKTHYECKUE U
pacIiaBoB U pacTBOPOB coJieit nabopaTtopHbie paboThI.

https://content.edsoo.ru/lab/subject/5/

KonTtpoabsHas padora 1o bubnuoTeka nudposoro

13 paszneny «Teopernueckue 0.5 (20 mun) 00pa3oBaTEIHPHOTO KOHTEHTA.
OCHOBBI XHMUI» https://lesson.edu.ru/
Mertaiibl, uX MOJIOKEHUE B bubnuoreka nudposoro
[lepuoauueckoii cucreme 00pa30BaTEIILHOTO KOHTEHTA.
XMUMHYECKUX 3eMeHTOB [1. 1. https://lesson.edu.ru/

14 MeneneeBa 1 0COOEHHOCTH
cTpoeHust aromoB. O0miue
(uznueckue cBocTBa
METaJJIOB
CrinaBel METaJIOB. bubnuoreka nudpoBoro

15 DNEKTPOXUMHUECKUN PsifT 00pa30BaTENLHOTO KOHTEHTA.
HaNpsHKeHUH METauIoB https://lesson.edu.ru/

16 XHUMHUYECKUE CBOMCTBA bubnuoreka nudpoBoro

BaKHEMIIINX METAJIOB

06pa30BaTeJ'IBHOI‘O KOHTCHTA.



https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

(HaTpuii, KNI, KaJIbLIHM,
MarHuii, aJroMUHUI) U UX
COCMHEHU N

https://lesson.edu.ru/

XUMHYECKHE CBOUCTBA

bubnmroreka nudpoBoro
00pa3oBaTEeNIHLHOIO KOHTEHTA.
https://lesson.edu.ru/

17 Xpoma, MEJU U UX
s WuTepakTUBHBIC IPAKTHYECKUE U
COCTMHEHUI
nabopaTopHbIe PabOTHI.
https://content.edsoo.ru/lab/subject/5/
XUMHUYECKHE CBOMCTBA bubnuoteka nudpororo
18 [IMHKA, JKeJle3a H UX 00pa3oBaTEIHPHOTO KOHTEHTA.
COCIIMHEHNI https://lesson.edu.ru/
IIpakTuyeckas padora Ne 2.
" P P bubanoreka nudposoro
Pemrenne
19 0,5(20 mun) 00pa3oBaTEIHPHOTO KOHTECHTA.
SKCIEPUMEHTAJIBHBIX 3a7a4
" https://lesson.edu.ru/
o Teme «Metaib»
Hewmeransl, ux mosioxeHue B bubnuoTeka nudpoBoro
[lepuoauueckoii cucreme 00pa30BaTEILHOTO KOHTEHTA.
20 XMUMHYECKUX 31eMeHTOB [I. 1. https://lesson.edu.ru/
MenzeneeBa 1 0COOEHHOCTH
CTPOEHUS aTOMOB
du3nyecKue cBOCTBa bubnuoreka nudpoBoro
HEMETAIJIOB. AJIOTPOIIUS 00pa3oBaTENIbHOTO KOHTEHTA.
21 HEMETAJUIOB (Ha IPUMEPE https://lesson.edu.ru/
KHCIIOpoa, cepsl, hochopa u
yriepoja)
XHUMHUYECKUE CBOMCTBA bubnuoreka nudpoBoro
22 raJIOT€HOB, CEPhI U UX 00pa30BaTENIbHOTO KOHTEHTA.

COEIMHEHUN

https://lesson.edu.ru/



https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

HHTepakTUBHBIE IPAKTUYECKUE U
naboparopHbie padOTHI.
https://content.edsoo.ru/lab/subject/5/

XnMHYecKre CBOMCTBA a30Ta,

bubnmroreka nudpoBoro

23 docd . 00pa30BaTEIILHOTO KOHTEHTA.
ocdopa 1 UX COSAMHCHUN
p https://lesson.edu.ru/
XUMHUYECKUE CBOMCTBA bubnuoteka nudposoro
24 yriaepoja, KpeMHUS U UX 00pa30BaTEIILHOTO KOHTEHTA.
COCIMHEHNI https://lesson.edu.ru/
. bubnuoteka nudposoro
[IpuMeHeHne BaxxHENIIINX
25 . 00pa30BaTEIILHOTO KOHTEHTA.
HEMETAJJIOB ¥ UX COCIMHCHUN
https://lesson.edu.ru/
O60061enue u bubnuoreka nudposoro
crcTeMaTH3aIus 3HAHUH 110 00pa30BaTeILHOTO KOHTCHTA.
26 Teme «Hemerammbi». https://lesson.edu.ru/
Berauciienus o ypaBHEHUsIM
XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI
IIpakTHyeckasi padora Ne 3. bubnuoTeka nudposoro
«Penrenne 00pa30BaTEILHOTO KOHTCHTA.
27 0,5(20 wu) P
OKCIIEPUMEHTAIBHBIX 33724 https://lesson.edu.ru/
no teme "Hemeramis"»
KontpoabsHas padora 1o bubnuoreka nudposoro
28 TeMaM «MeTaib u 1 (40 mun) 00pa3oBaTEeIPHOTO KOHTCHTA.
«Hemerammsi» https://lesson.edu.ru/
Heopranunueckue u
p bubnuoreka nudpoBoro
OpraHNYeCcKHe KUCIOTHI.
29 00pa3oBaTeIbHOr0 KOHTEHTA.

HeopraHquCKHe n
OpraHn4Y€CKUC OCHOBAHUA

https://lesson.edu.ru/



https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

AmdorepHbie
HEOpPraHUYeCKue u
OpraHu4ecKue COCAMHEHHS.

bubnuoreka udpoBoro
00pa3oBaTeNIbHOIO KOHTEHTA.
https://lesson.edu.ru/

30 1
I'enernueckas cBsA3b
HEOPraHUYECKHUX U
OpPraHMYECKUX BEIIECTB
Ponps xumuu B obecrieueHuun bubnuoteka nudposoro
IKOJIOTHYECKOH, 00pa30BaTEIILHOTO KOHTEHTA.
31 SHEPreTUYECKON U MUIIEBOM 1 https://lesson.edu.ru/
0€30MacCHOCTH, pa3BUTUU
MEUITHHBI
[IpencraBnenus: 06 oOmMX bubnuoteka nudposoro
39 HAyYHBIX TIPUHIIATIAX 1 00pa30BaTEIILHOTO KOHTEHTA.
MIPOMBIIIICHHOTO TTOTYYCHHS https://lesson.edu.ru/
Ba)KHEHIINX BEIIECTB
bubnuoTeka nudposoro
33 Hexonex B Mipe BellecTs 1 00pa3oBaTEIHLHOTO KOHTEHTA.
Matepraion https://lesson.edu.ru/
bubnuoTeka nudposoro
34 XUMHS U 3J0pPOBbE YECIIOBEKA 1 00pa3oBaTeIbHOIO KOHTCHTA.
https://lesson.edu.ru/
OBIIEE KOJIMYECTBO YACOB 34 2 (60 vun) 3 (60 M)

I10 ITPOT'PAMME
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YYEBHO-METOJNYECKOE OBECHEYEHUE OBEPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJIBLHBIE YUEBHBIE MATEPHAJIBI )51 YYEHUKA

1. Xumums. 10 xmace: yueb. mns obmieoOpaszosar. opranmzamuii / O. C. I'abpuensa, W. T.
OctpoymoB, C. A. CiankoB. Xumus. 10 kmacc. ba3oBblii ypoBeHb. YueOHMK. — M.:
[Ipocenienue;

2. 0. C. I'abpuensn, C. A. CnaakoB. Xumus. 10 xnacc. ba3ossrii ypoBens. PaGouas terpap;

3. Xumms. 11 xmacce: yueb. mns obmeoOpasoBar. opranumsanuii / O. C. I'abpuensu, U. T.
OctpoymoB, C. A. CmagkoB. Xumus. 11 kmacc. ba3oBelii ypoBeHb. YueOHUK. — M.:
[IpocBenienue;

4. O. C. I'abpuensn, C. A. Cnaaxos. Xumus. 11 knacc. ba3osblil ypoBenb. Pabouast TeTpanp.

METOINUYECKHUE MATEPHAJIBI IJISA YYUTEJIA

1. Xumus, 10 xmacc/ Tabpuensa O.C., OctpoymoB WN.I'., CrmagkoB C.A., AxuuoHepHOE

obmectBo «M3natenbcTBo «IIpocBemienue;

2. Xumusa, 11 xmace/ T'abpuensa O.C., OctpoymoB WN.I'., CrmagkoB C.A., AKuuoHepHOE
obmectBo «M3natenbcTBo «IIpocBemieHue;

3. O. C. I'abpuensu u ap. Xumus. 10-11 xnacc. bazoBerit ypoBeHb. MeToanueckoe mocooue.

4. T'abpuensn, U. B. Tpuryouak. Xumus. 10-11 knacc. ba3oBsiii ypoBeHb. IPOBEPOUHBIE U
KOHTPOJIBHBIC PAOOTHI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. https://lesson.edu.ru/catalog. bubnuoreka 1uppoBoro 06pPa3oBaTEILHOIO KOHTEHTA.

2. https://content.edsoo.ru/lab/subject/5/. InTepakTuBHBIE IPAKTHYECKUE U J1a00paTOPHBIE
paboTHI.

3.https://uchebnik.mos.ru/main. MockoBckas JJIEKTPOHHAS IIKOJIa (OubnmuoTeka).
JIaGopaTopHbIe U MPAKTHYECCKUE PAOOTHI, TPEHAKEPHI, TECTHI.

4. http://www.alhimik.ru TlpeacraBiensl ciieayromimue pyOpUKU: COBETHl A0UTYPUCHTY, YIUTEITIO
XUMHH, CIIPABOYHUK (OYCHb OOJIbIIAs MOAOOPKa TAOJIHI[ U CIIPAaBOYHBIX MaTEPHUAIIOB), BecEnas

XUMHUs, HOBOCTH, OJIUMITHAAbI, KYHCTKaAMEpa (Macca HHTCEPCCHBIX UCTOPUYCCKUX CBCI[CHI/Iﬁ)

5. http://www.hij.ru/ Xypaan «XuMus U KU3HB» TOHSATHO M 3aHUMATEJIbHO PAcCKa3bIBaeT 000

BCEM HHTCPECHOM, YTO ITPOUCXOAUT B HAYKEC U B MHUPEC, B KOTOPOM MBI JKUBEM.

6. http://chemistry-chemists.com/index.html OnexrponHbIil XypHan «XUMUKH ¥ XUMHSD». B
KypHaJle TPE/ICTaBICHO MHOXKECTBO OIBITOB IO XUMHHU, COIEPKUTCS MHOTO 3aHHUMAaTEIbHOM

HH(bOpMaIlHH, MMO3BOJISIOMICH YBJICYb YYCHUKOB 3KCHepI/IMCHTaJIBHOI>'I YacCTbIO ITPEAMCTA.
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7. http://c-books.narod.ru JIutepatypa 1o xumumu.

8. http://1september.ru/. Kypuan «IlepBoe ceHTAOps» Ui yduTened W HE TONbKO. B HEM

IPEJICTABICHO OO0JIBIIOE KOJIMYECTBO PadOT YYEHHKOB, B TOM YHCIE M HCCIIEIOBATEIHCKOTO
XapakTepa.

9. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOJIbHBIA MOPTAI CO CCBUIKAMH
Ha 00pa30BaTENbHBIC CAUTHI IO XUMUHU.

10. www.periodictable.ru COopHuK cTaTeii 0 XMMHYECKUX DJICMEHTaX, WILTOCTPHUPOBAHHBIH

OKCIICPUMCHTaAMU.
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IIpuaoxenue 1.

Cucrema OICHKH OﬁpaSOBaTeJILHLIX JOCTHKEHUI 110 npeamMery «XUMHUSA»

OcHoBHBIE (OPMBI TEKYIIETO KOHTPOJIA: YCTHBIM OMPOC, TECTOBBIE (OPMBI KOHTPOJIS TIO
TeMaM C aBTOMAaTU3UPOBAHHBIM OIICHWBAaHHEM, TUCBMEHHBIA KOHTPOJIb B (hOpME MPOBEICHHS
KOHTPOJIbHBIX pa0OT U MPaKTUUYECKUX padoT.

Pabouas mporpamma mo xumum s 10 kmacca (06a30BbI ypOBEHB) MpEayCMAaTpPHBACT
MIPOBEJICHUE 2 KOHTPOJIbHBIX PA0OT U 2 MPaKTUYECKUX padOT mpu 00beME U3yUEHUS] XUMUU
1 gac B HEenemto.

IlepeyeHb KOHTPOJIBLHBIX PA6OT

1. «KonTpospHas paboTa 1o Teme «YTIeBO0POIbI».

2. KonrtponpHas pabota o reme «Kucinopoacoaepkaiine OpraHuuecKue CoOeTMHEHUS.
Ilepeyenb MpakTHYeCKUX padoT

[Tpaktuueckas padota Nel «IlosryaeHue sTueHa U U3YYEHHE €TO CBOMCTB»
[IpakTrueckas pabora No2 «CBoicTBa pacTBOpa yKCYCHOM KUCIOTHI»

PabGovass mporpamma mo xumuu s 11 kimacca (06a30BBIM ypOBEHB) NpeIycMaTpPHUBAET
MpOBEJIEHUE 2 KOHTPOJIBbHBIX Pa0OT U 3 MpaKTUYECKUX paboT mpu 00beMe U3ydeHUs] XUMUU
1 yac B Henero.

IlepeyeHb KOHTPOJILHBIX PadOT

1.KonTpoasHas pabora 1mo TeMe «TeopeTnueckne OCHOBBI XUMHH»;
2.KonTpoapHas pabota 1mo temam «Metamuibsh» u «Hemeramisi».
IlepeyeHb mMpaKTHYECKHUX padoOT

[IpakTtuueckass padora Nel «BausHue paznudHbIX (AKTOPOB HA CKOPOCTh XHUMHYECKOM
peaxkum»

[paxTuueckas padota No2 «PerieHne skcriepuMeHTAIbHBIX 3a7a4 10 TeMe «MeTambi»"
[pakTudeckas padota Ne3 «PerieHre sKkcriepuMeHTaIbHBIX 331a4 1o TeMe "HemeTanmbi»

KpuTtepun u HOpMbI OLIEHKHM 3HAHUI U YMEHHUI1 00y4al0IuXcs 32 YCTHbIN OTBeT.
OtmeTka «5»:
- OTBET MOJIHBIN U NPABUJIbHBIA HA OCHOBAaHUM U3YYEHHBIX TEOPH;

- MaTc¢puall U3JIOKCH B onpeﬂeneHHoﬁ JIOTUYECKOH NOCICA0BATCIIBHOCTH, JIMTECPATYPHBIM
SA3BIKOM;

- OTBET CaMOCTOSTEIIbHBIM.

OtrMmeTrka «4»:



- OTBET IIOJIHBINA U IIPaBUJIbHBIM HA CHOBAHUM U3YYEHHBIX TEOPUH;

- Marcpuall H3JI0OKCH B OHpelle.HeHHOf/'I JIOTUYECKOM MOCJICAOBATCIIbBHOCTHU, IIpU 3TOM
AOMYIICHBI IBC-TPHU HECYIICCTBCHHLBIC OHII/I6KI/I, HCIPAaBJICHHBIC I10 Tpe6OBaHI/IIO YUHUTCIIA.

OrMmeTrka «3»:

- OTBET MOJIHBINA, HO MPHU ITOM JOIYyIIeHAa CYIIECTBEHHAs OMIMOKAa WM OTBET HEIOJHBINU,
HECBS3HBIMN.

OTrMmeTka «2»:

- NP OTBETE OOHAPYXEHO HENOHMMAHHE YYalllUMCSI OCHOBHOTO COJEpXaHHUs y4eOHOTro
MaTepuaga WM JONYIIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOpbIE YYalIUiicss HE MOXET
WCIPABUTH NPU HABOAIINX BOIPOCAX YUUTENS, OTCYTCTBUE OTBETA.

Kpurtepuu u HOpMBbI OLIEHKH 3HAHUH ¥ YMeHHUIl 00y4Yalouuxcs 3a
IpaKkTHYecKue padoThl.

OHCHKa CTaBUTCA HA OCHOBAHHUU Ha6J'IIOJICHI/I$[ ydJalmmuMucsa U IMUCBbMCHHOI'0 OTYETa 34
pabory.

Otmerka «5»:

- pa60Ta BBITIOJIHCHA IIOJHOCTBIO W IIPAaBHJIBHO, CACJIAaHbI ITPaBUJIBHBIC Ha6J'IIOI[CHI/I$I n
BBIBO/JBI,

- BUPTYaJIbHBIM 3KCIIEPUMEHT OCYILECTBJICH MO IUIAHY C YYETOM TEXHHKH O€301acHOCTH U
MpaBuJI pabOTHI C BEIIECTBAMU U 000PYI0BAaHUEM;

OtMmeTrka «4»:

- pa60Ta BBIIIOJIHCHA IMPAaBUJIBHO, CACIAaHbI IIPAaBUJIBHBIC Ha6J'IIOI[eHI/I5[ " BbIBOJIbI, HO IIpH
9TOM BI/IpTyaJ'II)HHﬁ OKCIICPUMCHT IIPOBEACH HC IIOJIHOCTBIO N JOIIYIICHEBI
HECYIICCTBCHHBIC OIIMOKH B pa60Te C B€IICCTBAMH U O60py,Z[OBaHI/ICM.

OtMmerka «3»:

- paboTa BBINOJIHEHA IPABUIBHO HE MEHEE UeM HAIlOJIOBUHY WJIH JIOTYIIEHA CYIIeCTBEHHAS
omuOKa B XO0J€ SKCIICPUMEHTA B OOBSICHEHUH, B O(opMIICHHH pabOTHI, B COOIIOACHUHU
MpaBWJI TEXHUKH OE30TMAcHOCTH Ha paboTe ¢ BellecTBaMH M 00OpyIOBaHHEM, KOTOpPAs
HCIIPABIIAETCS MO0 TPEOOBAHUIO YUUTEIS.

OTrMmeTrKa «2»:

- JIOMYIIEHBI JABe (M 0oJiee) CyIeCTBEHHbIE OMUOKU B XOJ€: IKCIIEPUMEHTA, B OOBSICHEHHH,
B odopmiieHun paboOThl, B COONIOJCHUU MPABUI TEXHUKH O€3 OMACHOCTH TpH padoTe ¢
BEIIECTBAMU W 00OpyJOBaHHWEM, KOTOPBIC YUaIUHCS HE MOXKET HCIPaBUTh AaXe IO
TpeOOBAHUIO YUUTEIIS;



- paboTa He BBIMOJIHEHA, Y YYaIerocs OTCYTCTBYET IKCIIEPUMEHTAIbHBIC YMEHUSI.
Ouenka yMeHUil pemiaTh pacyeTHbIE 321241
OtMmeTrka «5»:

- B JIOTHYCCKOM paCCY)KIIeHI/II/I nu peIHCHI/II/I HCT OHII/I6OK, 3a1a4a pemeHa paIII/IOHaJII)HLIM
cIroco0oM.

OrMmeTka «4»:

- B JIOTHYECKOM pACCY)K/IEHUU M PELLIEHUHU HET CYIIECTBEHHBIX OLIMOOK, HO 33a/1a4ya pellieHa
HEpalMOHAIBHBIM CIOCO00M, UJTH JIOMYIIEHO He 0oJiee ABYX HECYILIECTBEHHBIX OIINOOK.

OtrMmeTrka «3»:

- B JIOTUYCCKOM PACCYXKJICHUN HECT CYIICCTBCHHBIX OI_HI/I6OK, HO J0mymi€Ha CymieCTBCHHAA
omuOKa B MATEMAaTHYECKUX pacucTax.

OTrMmeTka «2»;
- UMEIOTCS CYIIECTBEHHBIE OIMMUOKY B IOTUYECKOM PACCYXJIEHUU U B PEIICHUH;
- OTCYTCTBHE OTBETA Ha 3aJjaHUE.

Kpurepun u HOpMbI OLlEeHKHU 3HAHUN M YMEHU I 00y4arouxcd 3a
CaMoOCTOsITe/IbHbIEe MUCbMEHHbIe U KOHTPOJIbHbIE PadoThI.

OtmMmeTka «5».

- OTBET IOJIHBINA U MPABUIBHBINA, BO3MOYKHA HECYIIIECTBEHHAS OINOKA.
OtmMmeTka «4».

- OTBET HEMOJIHBIN WK JOMYIICHO He 00JIee IBYX HECYIICCTBCHHBIX OIIHOOK.
OtMmeTKa «3».

- pa60Ta BBITIIOJIHCHA HEC MCHECC YC€M HAIIOJIOBHHY, JOIMYIICHA OJIHA CYHICCTBCHHAA omnOka u
IIpH 5TOM JABC-TPHU HECYLHICCTBCHHELIC.

OtMmerKa «2»:

- paboTa BBITIOJHEHA MEHbIIIE YeM HAMOJOBUHY WM COAEPIKUT HECKOJIBKO CYIIECTBEHHBIX
OIINOO0K;

- pa60Ta HC BBIINIOJIHCHA.

IIpu oneHke BBIMOJHEHHUS MUCBMEHHOM KOHTPOJIbHOW paboThl HEOOXOIUMO YUUTHIBAThH
TpeOOBaHUs eTMHOTO OpOrpadhuuecKoro peKruma.






